This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
DXEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



100 




Modeling 
Environment 



105" 
103" 



109 



Communication Port 



Tool Controller 




Tool A 



FIG.l 



203 ,201 



/ 


/ 






Process 




Tool 




Controller- 








DOE 









▼ 

Process 
Controller- 
Model 
Gen. 



207 



^1 



Process Controller- 
Control 



203 



r 




FIG. 2 



.300 



fe] <New DOE Plan> 



' Current state: 



S ?: : 



-fc2?^lz 



'if.;:?:' • .S' 



DOE plan name: IPETEOS 



GreateR2Rl5odelv 

. V . ■ ■• -k -a .. ■ g. SL • 



— - Resource type: 



3 



• '■ l-> * 



_/307 



P 1 



jOXIDE CMP PROFILER : PI_ATEN1 



_ jan"; I'*-..*".: ' MJvtli* 

^ors | F^ponses ]: 6as.s ]! Blocks ) Expe^en.s ] 329 __ 33 1 333 



Factor Name 



baseline time 



jlQhiisi 



center time 



edqe time 



/ msec / 
msec _/ 



20000 



60000 



20000 



i Time-based | Consfant Value 



N 



N 



New... 



5000 1 5000 N 



/ / 

325 327 



';.:LVC>- : ' ; - 




# : |1 , 



f '■=>• = ■> :' ; ; -4 ; # I -Ml" ? > . 



# 



. .; : ' '. . - ..... • , _ , . - - . 



Open... 



Delete 



I' « f I 



34 1 



Sclivate 



Save 



Savers; 



FIG. 3 



^ <New DOE Plan> 



Current state: : 



Inactive 



— 



Create R2R Model..; 



DOE plan name: jPETEOS 
Resource type: 

^309 



OXIDE CMP PROFILER : PLATEN1 



![ Factor's;: Responses fCases F Bbcki | JxDerimenuj 



Response Name . . 


Units 


LSL 


USL 


Type 


[Default Value 


Thickness 


Angstromm 


2000 


6000 


Raw Data Par. 


4000 


pad life 


hrs 


0 


40 


Measured Vari 






N ew. 



Open... 




1 111 IP Activate 



MP. v Save 



J Save As 



Help 



mm 



FIG. 4 



|£]] <New DOE Plari> 



Current state: 5QJ [Inactive 
DOE plan name: 



Create R2R Model. 



Resource type: 



Factors)! Re£ 



i Case I baselin 



1 60000 



Auto Generate 



20000 



60000 



20000 



40000 



60000 



20000 



Model Structure > 503 — 



© Linear without interactions— 507 
<3 Linear with interactions — ^509 1 
Q/ Quadratic without interactions— - 5 
Q)'. Q uadratic with interactions 5X3 



DOE Methpd ^505^4 



j^UUfc 

@ Central composite design- 
ed) Factorial design 517 



p DOE Fraction 

j ' «?. $.1.-' ; ' * 

! DOE fraction: 




-515 



utoiGenerate 1 



Import i. 



Add Row 



Insert Row 



Factorial 



Design 




i 



ii 




Central Composite 
Design 



T£] <New DOE Plan> 



Current state: 
DOE plan name: 



HOD 111 



Resource type: 





(inactive 
1 


■ " « rf: > j 

- .:; . ' - | 




Create R2R Model... v 










jPETEOS 


I 


y: 


if :* % V * 










j OXIDE CMP PROFILER : PLATEN1 


El! 






FIG. 7 



FIG. 7A 




FIG. 7B 



1] PE TEOS 



raw 



Current state; | 

4- #-* 



* * * 



nactive 



I f f 



„„ ,,„ , <- , 

DOE plan name: PE TEOS 



Create R2R ModeL 



CVD PRODUCER : PE-CVD 



t'#' 

: S .is:'-', 



Fa ctors irResponse^) F€ase$ | Blocks! Experiments 




— 




lEl^enrnent |l B lock 


Case 






| spacing^ 


[spaemp^2iZ 


Isteptopey 




1 


1 


1 


700 


700 


250 


250 


55000 




2 


1 


2 


650 


650 


245 


245 


55000 




3 


1 


3 


700 


700 


245 


245 


55000 


• i 


4 


1 


4 


700 


700 


250 


250 


55000 


5 


1 


5 


650 


650 


250 


250 


55000 




6 


1 


G 


650 


650 


255 


255 


55000 




7 


1 


7 


750 


750 


245 


245 


55000 


■■ 


8 


1 


8 


750 


750 


255 


255 


55000 


■>. i- 


9 


1 


9 


750 


750 


250 


250 


55000 


m 


10 


1 


10 


700 


700 


255 


255 


55000 


1 


11 


2 


1 


700 


700 


250 


250 


55000 








11111111^ 






ills 





jj Add Row 

vli— . , , - 



if - - •• 

* Njnsert Row 




■v ^ 



Help 



Save'As"" 



? General Details ~- - 

Current state: [inactive 

Model name: jFSG 
R.I 



Jl 



801 



Formula Type 



Oonneclion Cell 



P< 



Co 



'General Details = 
Name: Jfsgl^ 



j [^!§ctJPaxameXers if Conti 



Output name: I thickness 
r Formula Type — 4— — - 



: s / 



Ql Heffioy£consiinI3:- 
0 Unear without interactions 803 

® LiiNir with interactions— 805 c 0 + ^ + ^2*2 + I J 

- 

© Quadratic without interactions 807 I ■! 

(j) Quadratic with interactions 81 1 

KttW 4 - t#l*4^-^lli€SI4 ■ , ' 



'New.. 



Delete 





FIG. 8 



1 Statistics 



Output name: |R eg bn 1 



Expression: 



■ * i ■ 

- 4 4 #\ 



PadJ)1 PI1 "0.003008 + Step_02PI1"69.8 - StepiCERIT" Pad_01 PUD. 22685 • Step Q2Pf|- DiskJTIPn "0.08446 ♦ 
Step_02R1 * Disk_01 PI1 " PadQI Pil "0.003029 * Step_03PTI"69.8 - Step 03PIT* PadJIIPH "0.22685 - Step_03PI1" 
Disk_01Pll "0.08446+ Step_03Pn* Pad_01Pn«Dbk_01 PI1 "0.003029 + BLTimeR1*57 - BLTimePn- Pad_01Pl1"0 1 8525 - 
BLTimePn"Disk_01PI1"0.0689? + BLTtmeBI " Pad_01 R1 * Disk_01 PH "0.002474 + Pedge 01 PH "53. 201 25- Pedge OtRI" 
Pad_01PH "0.1729 - PedgeJJI PI1 " Disk.01 PI1 "0.06437 + PedgeJH R1 " Pad.QI Pi1 * DiskJ31PI1 "0.002309 

_ ^ „ „..,.„.,: , , I Jf > ■:■ * ■■ : - •:: ■: ^ ^ * " v 4 * ' •• * :, ' 



Region 1 Graph -DOEflesufts 1 ♦ J|J 




;^-r-^j ^ ^-^ [— i ^-~rr: rj _ - 



-901 



909 



FIG. 9 




Configure Wafers 
on Tool and Run: A 
GUI with runtime 

data and 
capabilities is 

provided 



■1007 



DOE results are 
stored and saved. 
The user may wish 
to edit the DOE 
results and save 
them under a new 
name. 



•1009 




1011 



Yes 



If R2R Model Does not Exist 
Create R2R Model based on 

DOE Plan: Factors are 
automatrically converted to 
Manipulated Parameters and 

responses are mapped to 
Measured Variables, Raw Data 
Parameters/Transformation 
Inputs, or Controlled Outputs 



Define Transformations 

I 



Define Controlled Output 
Models with Placeholders for 
Coefficients 



•1013 



■1015 



-1017 
1019 



Retrieve DOE Results and 
Identify Controlled Output 
Models 



1021 



No 




Yes 



Configure new Association 

using Save As for 
Association or Through GUI 



7 



Activate R2R Model 



1023 



FIG. 10 



1003 



1101 



\ 



1103 



From 1001 
No M 



Configure DOE 
Plan: Factors, 
Factor USL and 
LSL, Responses 



1122 



\ 



To 1005 



Check is performed 
that names in 
import file match 
names in DOE Plan 




Yes— ► 



Input values for 
factors for each 
case 



1107 



1109- 



Select Candidate 
Model Structure 

(Linear, Linear w/ 
Int., Quadratic, 

Quadratic w/lnt.) 



mi- 



Select Factorial or 
CCD DOE Type (if 
option is available 
for DOE type) 



Select DOE Fraction (1/2, 1/4,...) and 

number of blocks which in turn 
determines the number of experiments 



1115 



1117- 



Automatically 
Generate Cases fo r 
DOE Plan 



User may edit 
cases in DOE Plar 



1121 



Select Activated 
Manipulated 

Process Recipe 
used for DOE 



Create or Copy 
Associations for al 

factors and 
responses in DOE 
Plan 



1105 



1113 



1119 



FIG. 11 



MES - Scheduling - MGS -- Recipe -- Wafer Tracking 



Station 
Controller 



^ Host; - ; 
Comr 1 Port 
(Typ ical) 



lAPCs 



FA #1 




FA #2 


Tool Controller 




I 



Moduli 
Controller 



Tool A 




1207 



Station 
Controller 



l Operatqip 
Console 



1203 



•* Comr v 



(Typical) 



H<Jst 
Port 



APC 



FA#1 



FA #2 



Tool Controller 



0 



1209 




1313 




COMMUNICATIONS 
PORT 



RADIO 




RADIO \ 


RECEIVER 




TRANSMITTER 1 


(OPTIONAL) 




(OPTIONAL) 



1^74 



FIG^3 




FIG. 14 



